(2) jp, hii- nm, a 



(19)B*H#W/r (JP) (12) 5t 1 ^ It ^ ^ (A) (H)ftfFtHll&B!## 

#W^F11- 11974 

(43)&IBB ¥*S11*P(1999) 1319B 



(5i)intci. B mmn 


F I 




C 0 3 C 3/085 


CO 3C 


3/085 


G 1 1 B 5/62 


Gl IB 


5/62 






W*«©»7 OL 0£ 12 H) 


(21)tHK## WWF9- 164819 


(7DHJISA 


000004008 








(22)tBKB ¥fi£9¥(1997)6 320B 




*B^*RTtr*ffeKiIglilT3T@ 5#lHt 




(72)«9I# 


/Mil sg* 






ARj&A&tf **KiI«Br 3 TS 5 #1 1# 










(72)f89§# 


ill* Mff 






;fcRJft;fcErfrt^K3i^WT 3 T@ 5 #l l-^ 






•— • ' 1 — » » r -r fs, A _L r t 

B^Sffi-^^^ttrt 




(74)ttSA 




(54) \smv>%m mssmmmfcmx7x&®. 






(57) [S^J] 













[B?$#I§J li%T'Sl/T> S i 0 2 6 l ~ 7 0 
%, A 1,0. 9-18%, LhO 2-3. 9%. 
Na 2 0 6- 1 3%, K 2 0 0-5%, R 2 0 10 
-16%, (flL, R 2 0=L i 2 0 + Na 2 0 + K 
2 0),MgO 0-3. 5%, CaO 1 — 7%, S 
rO 0-2%, BaO 0-2%, RO 2-10% 
({fiL, RO = MgO + C a 0+S r 0 + B a 0) , T 
iOz 0 — 2%, CeCh 0-2%, Fe 2 0 3 0 — 
2%, MnO 0-1 % (fit, T i 0 2 + C e 0 2 + F 
e*0 3 +MnO = 0. 0 1-3%) OfflflifcWU »{£ 



1 



mxmn mm%T°i 

S i O2 



6 1-70%, 
A I2O3 9-18%, 
L i 2 0 2-3.9%, 
Na 2 0 6- 1 3%, 

KzO 0- 5%, 

R 2 0 10—1 6%, 

(/c/cU R 2 0 = L i 2 0 + Na 2 O + K2 0) 
MgO 0- 3. 5%, 

C a 0 1 - 7 %, 

SrO 0— 2%, 

BaO 0- 2%, 

R 0 2-10%, 
(fcfcU RO=MgO+C aO+S r 0 + B a O) 
T i O2 0- 2%, 

CeOz 0- 2%, 

FeiO. 0- 2%, 

MnO 0-1%, 
T i 0( + C eOz + F ezOj +M n 0=0. 01-3% 
OffiJSfcWU mnmcZ r 0 2 ^$T, 6 0°C-?? 1 
2 0B#^»S7i<*^^LfciltcD«S7j<ffJ-\©^X 
$.tt<D£®&mti\ 1 ft g/cm 2 «TOif7i<tt^L, 

jgfcfcl^T, 5 0-3 5 0°C©SSIBH{c*5^§^ii)^ 

iMnt^s 0x10" /^x±.^h^mmmmw 



SM%T': 

S i O2 6 2-6 9%, 

A 1 2 Oa 9-13.5%, 
L i 2 0 2-3.9%, 
Na.O 7.5-12.5%, 
K2O 0- 2%, 

R2O 10-15%, 

(7c7cL, R 2 0 = L i 2 O + N a 2 O + K2 0) 
MgO 0. 5- 3%, 

CaO 2. 5- 6%, 

SrO 0- 2%, 

BaO 0-2%, 
RO 3- 9%, 

(ftfcL, RO = MgO + C a O+S r 0 + B a 0) 
T i 0 2 0- 2 %, 

Ce 0 2 0- 2 %, 

F e -iOa 0-2 %, 

MnO 0 - 1 %, 

TiO 2 + CeO2 + Fe 2 O3+MnO = 0 
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[w^gc 4 ] $mm 1 ft ^ bn*« 3 ©i/vf ttfrtcgstt 

5 0-3 5 0°C<D^Jg®fflt*5lt§¥^»l«^ 
8 4X10"' /K^-eSSKSilHSJgfrffl^^S 

5 ] if^ii 1 frzmxm 4 ©i/^-r n^tcf5«o 

10 i*7Xlfe 

6 1 tt&m 1 *>mm 5 o^-r n^KE«o 

fu!B#7*fflfi!c1S©i81»iiK (1 0 2 P oise<Dffitt^Wr 
SSfi) #15 5 0°CJ-XTT\ ftfliBfi (1 0 4 poiseO 

tett*wr*fij» am 1 oowftso, frojma 

[HSU 7 ] $mm 6 fc f 2«© JM2M*ffi #7 Xg 

20 WE3tf5xiBiai*©»iHaie (1 o 2 poise<DMfe£*f-r 

SSffi) AM 5 4 Ori-^TT*, (tHrgS (1 o'poiseO 
*6tt*#r-5fiS) AM 0 5 5tWTT'feD, 

[000 1] 

ttfc«nfc««S5IWEftffl #5 Xgfifc B3f § fe © T\ 
mcyu- bmvfc&Zftrc. gffiAWeSD©'>ft 

[0 0 0 2] 

fc c ©#^xg«£7 n- h mT*l£BT %> c t IZShmW 
feitfnx hS*^fe*ipJft*S-e*5o 
40 [0 0 0 3] 1-ftt)-^, ED©*#ftXK*ffl^*fc, 

teak »^*ra*ffl^Tfl^fVX*#5XS«*Mii 
r 5 c £ A^T*^ t) , fiff fflre© 3 x h ^ yA<RTig t 

ft^) 0 

[0 0 0 4] Ilffi, C©<fc5ft«^S5&(8f*/B#7Xg 



0 1-3% 50 [0 0 0 5] Tftfc>-5, ^Mf2i»^ffl737XSST 
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[0 0 0 6] LfrLfctfe, mHS^7XS«fift*3Wb 

14) #»<ft*fc^5MBj£©ffitttf**o 
[0 0 0 7] £5>fc, iS=7 

7.om&mtmfkTj7stvyjy*mm-%7s7-y\/ 10 

X^7;U 5 -9 AH<D^ggP D a D ©l&Bf §1© V <y f - V ? 

[0008] tzzx\ Mirnvmnrdt^mtfiyx 

tLXlt. #BtffflF4, 1 5 6, 7 5 5ftC'Jf-)Lt 

$8, 7^, 2~15ff@(C, fiM%t\ 5 9-63%© 
S i Oz , 1 0~ 1 3 %©N a 2 0, 4 — 5. 5%©L 
i z O, 1 5-2 3%©A 1 2 0 3 , 2~5%©ZrOz£r 
AhOs + ZrOztfl 9~2 5%, NazO/ 
ZrOztf2. 2-5. 5-e&3#5Xffl$!|*OTj9^£ 20 

[0009] <t¥imtm xommio&t lt 
a, 09x.fcn$Mie6 2-18714 o#&$8fcia«sft 

T\ 6 4~7 0%OSiOi, 14-2 0%©A1 
z0 3 , 4~6%©Li 2 0, 7~10%©NazO, 0- 
4%©MgO, 0-1. 5%©Z r Ozfc^TTSft* 

[0 0 1 0] LfrU ±IB*B^fF4, 1 5 6, 7 5 5 
^*3cfct>miBg6 2- 1 8 7 1 4 0 *t&f8©HS£0!lT*;r; 30 

[0 0 1 l] fte©fb^b^xi:LT(±, f#P»1¥5- 

3 2 4 3 l^iHBfclSKStrrfe!), flWB&SL ^2 
^ £$J 2-7 fTg{cfift%T% 6 2 - 7 5 %© S i 0 
2 , 4~12%©NazO, 4— 1 0%©L i 2 O, 5- 
I 5%<DA\z0 3 RX}5. 5~15%OZrOi*$t 
U froN az 0/Z r Oa©M*J£tf0. 5-2. Of 
%>K). ??>CA lzO^/Z r Oz QlSJfctfO. 4- 40 

2 . 5 ■e**ffc¥M{b#7*ttfifco^TM^*nTV'» 

fr^ Z r OzCD|g H s B ^Wt±ibfc*K^ffffl, WBLT 
©liHt&So 

[0012] esw, M^^a^ffltSLfcfb^s 

itUvXZLT, f#&BB4 7-13 1 2^E, 50 
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tJ2 9-3 4tfgtC «ftcaSft^f7Xffl««ltt, 

m%i$mmwmn.mx\ 2 - 6 % l i z o , 5-10 

%NazO, 1 5-2 5%A 1 2 Oz fe«fctf6 0 - 7 0% 
S iOi^P.%0, LizO, NazO, AlzOsfc^O" 
S i Oz OlSffirtflBriStoOiK i:t>9 5Sfi%T»$S, 
<Df2«tf § . M3e&*B©& 3i^li(D3 lcGtt£ 

nr i>s fjieiafigffiH t ns usswi, sums j; tf 

[0 0 13] S/c, 3fifb^f7X<DSjg^a*«fctf3Sft«r 
7*#3£B1#W 1 , 3 2 2, 5 1 O^&lfifcMjj^ftT 
^■S„ Mf2£$g©-0©glft£LT, % 1^6 1-7 5 
gfc^ Froucault process, Pen 
nvernon or Pittsburgh pro 
sess, Colburn process T© 7^:7.7. 

*0*7^ffl^©*fl : fcLTSjS» t 4 5 0-5 5 0U 
ftHiSittf 9 8 0 - 1 1 5 0°C, ffifBSJgtf 1 1 0 o°c 

^b^vx^if^tt^t/^oP^^^Sofeo 
[0 0 14] 25fc, WMr-f-X^gffifcJHvrtt* 12 
lM©l«j±£g^U gffi«h^yFfc©E«itf.*5E 

/io SE*B5Kil«l3WSLT^*i:, 

>y F#SfcfcIr&U 'sv K^7'r>a©iHtft§. 

c © ^sbSSSiS © ?f «5fc5*«n««l:?k:4 

LTliHzSOi, HF, HNOi^ffifflSnSA^ ¥f 
K Hz S O4 , H F ^SbSWT*feS. 

[0015] mw&w%zx : 7x*w8mLrcm£. m 

jS^SiSSt LTfiH FTti 0. 001-1. 0%g 
Hz S 04T*& 1 ~2 0%@JgTSSo 
[0 0 16] fflffiMSS 2-18714 O i^fS©^ 
3«MiJ±^^3~6fTg^AHtT, rtt»J6Tffil/^E 
JS)S^ji^o^{b**vXA^ti:tie>nS©T% 

5 %h 2 s 04 ictttzmmmwmzftT^&tfmmz 

[0 0 17] 



(4) 

5 

$F<?&3, ££K:7D-h$ff^TK9©'>&V^S£ 
[0 0 18] &JS»q n qfcfi#£-ta-ll:T{£fli-r3c 

zimtzztzmttZo nat^ rat 
h ? s o< , h F&mmcmmt>m<£uz < ^waiasK 

[0 0 19] 

%-?*LT, 



S i 0 2 6 1 —7 0%, 

A 1 , 0, 9-18 %, 

L i 2 0 2-3.9%, 

Na 2 0 6- 1 3%, 

K 2 0 0- 5%, 

R*0 10-1 6%, 20 

(fctcLs R 2 0 = L i 2 0 + Na 2 0 + K 2 0) 

MgO 0- 3. 5%, 

C a 0 1 - 7 %, 

SrO 0-2%, 

BaO 0-2%, 

R 0 2-10%, 

(7c£U RO = MgO + C aO+S r O + B aO) 

TiO, 0-2 %, 

CeO, 0- 2%, 

Fe.Ch 0- 2%, 30 

MnO 0—1%, 



T i 0 2 + C e0 2 + F e 2 O*+MnO = 0. 01-3% 
<DMf$*mU t»ZrO^Mf> 6o°c-ei 

js#©£isnj*a\ 1 ? g / c m 2 ttT©wzktt*w u 

[0 0 2 0] 5 0-3 5 0 o C©rUSf5H{cfelt 

S¥£!fffl!(Bafl»tf 8 oxio" /K«±T?feSdfc 

[0 0 2 1] Sfc, fiM%-e^LT, 40 



S i 0 2 6 2-6 9%, 

A 1 2 Oa 9-13.5%, 

L i , 0 2—3.9%, 

Na 2 0 7.5- 1 2. 5 %, 

K2O 0- 2%, 

R 2 0 10—1 5%, 
CTcfcU R 2 0 = L i 2 0 + Na 2 0 + K 2 0) 

MgO 0. 5- 3%, 

C a 0 2.5-6%, 

SrO 0- 2%, 50 
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BaO 0-2%, 
RO 3-9%, 
(TcfcU RO=MgO+C a O+S r O+B aO 
T i 0 2 0- 2 %, 

Ce 0 2 0— 2 %, 

Fe 2 0 3 0— 2 %, 

MnO 0-1%, 
TiO ! + CeOz + Fe 2 O 1 +MnO = 0. 01-3% 
©ffljST** 9 , ^SWfc Z r 0 2 £#£f\ 6 0 °CT' 1 
2 0B#F^HS7K^t^L/c:i:t©^S7j<4"\C»^vX 
fi£#©£Tgffi*tf , l|ig/cm ! «T©B*tt*^ U 

[0 0 2 2] JSt, 5 0-3 5 0°C©SgfSHfc:&tt 
3¥*5ttf!WB«»tf 8 4xio" /K«±-p«SCi: 

[0 0 2 3] trcJ^tc, ±M©$MS3fl*«ttffl#7X 
*Rfc*v»T, tfliB#7*fflj£1*©i81il(ig£ (l 0 z P oi 

se©^tt^wi-ssig) 1 5 5 o o cj^tt, {mum 

(1 O 4 polse©fiitt**rf Sigg) #110 0°CWTT 

[0 0 2 4] JBfcti, WIE^f7Xffl«tto»liBaS 
(1 0 2 poise©itett^^-r^Sg) 1 5 4 0°CJ-XT 
T\ f^HSfi (1 0'poise©lfi!itt*WrSiaS) #1 0 

5 5 ic«tt*» 0 , ^o^asjg^miiaft^sitJ^TT 
[0025] •szK.xmm., i&LrcwsaR&mtm 

[0026] wtk» *«w©«»Ea«E#ffl^7xa 
&©ii$©ii£g&£o^TiK0j3t-3o s i o 2 tiifv 

^©fij^6 1 %*jiT*&££, -<*>SSS!»0 

STktt^sfk-rsfcftfcBWt^jRftr*. 70 

§0 £©£&, S i 0 2 ©^HtLTt±6 1—7 0%^ 
Sf$L<, ?P>tC6 2~6 9%*W$LV\ 
[0 0 2 7] A l2 0jf±-f*y^Siafi*3i4i)Sfc*i), 
fej;t>V*yS^©B7j<14^fP]±-r§ru46t!^M©« 

C©7>#>, A 1 2 0 3 ©IBH^ L-Tti 9— 1 8 b 
<, *6fc«fcO»lltt«K«)*fc»»ctt9~l 3. 5% 
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[0 0 2 8] L i z 0 \t4*y^Wt\7bTtb<0>&W> 
W\ SfcjSHPttfeSS^o 3. 9%£ 

namsffliifio* mtpmmtKZo core®, li 2 

0 <09SmtLXit, 2-3. 9%«LK 
[0 0 2 9] Na.O tt»fStt*lS«>4Ji# , e2&S. * 
©*J£tf 6 ^ottSfl^-HfrTfc*. - 

l 3%J&i8^Si:-r*>S»»<DB7jc1t^Sftr 10 
3 0 COftft, Na.O ©«Hf:LTtt6~l 3%*W 
$L<, thlC7. 5-12. 5Xff!fSU\ 

[0030] k 2 o tt»*?tt*iei6*js»T»*a^ 

[0 0 3 1] L i 2 0 + N a 2 O + K2 0©£-§t 

fttj-r^So i6%^5t^ty^fioi 20 

TKtt^SMtrSo £©£#>, Li 2 0 + Na 2 0 + K 2 0 
©-a-ff- R 2 0 ©tEHfi 10-16 £ IX. 5 5 tc 
10-1 5%JbW£LV\, 

[0032] MgoiiJSjSPit^iSftafiR^Tsa*^ 

S. C©rcJ6MgOJi3. 5%OTWSb<, ?5K 
0. 5~3%tfff£LV\, 

[0 0 3 3] C aO&J§Mtt£^&£fi!c#T*&£i:i:fc 

^©»J£tf 1 %*SSTtt-f-©Sb*^-HJ-e*i/\ 30 

COftft, CaO©iBffltel~7%tf$?3:L<, £5>fc 
2. 5~6%AWILK 

[0 0 3 4] S r O^B a OH\ JgjWttfcifti&SjStf-e 

7«y7©gBi:*S©"^ SrO^BaOtifhfftZ 
%ttT*Wi b < , 2 1 %UT##£ U\ 
[0035] MgO + CaO+SrO + BaO 

©-&ffRO*\ 2%*}iT*{i^vXgi!^©5te1t^<% 40 

fflfi«tf±tf»K ^«J:§5o MgO 
+CaO+S rO + BaO©£-ftRO©§EB£LT&2 
- 1 0 L < , £ 5> Jc 3 - 9 %*Wf LV\, 

[0 0 3 6] F e! 03(i*7Xil^Fe 2 ' iFe 3 * 

wwrbic* 0 , c ft p> ©^ * y^Hs^^o^©^ 
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e 2 0 3 1 LT 2 %J^Ttf U\ 
[0 0 3 7] Ti0 2 , CeOz, MnOttFe" tFe 

ft©^i®*£g{fc£#3©{c^&$#T*&-5o Lfr 
U ®*Jti:#wr S #^xfS%p a nHtf g{fc-f 3 i: i: fc 
JSmoTv^teofttfSfcik TiOz ©©Hi: 
L T « 3 %JXT5bW $ L < . £ 5 fc 2 % WTtf » S L 
t\ $fe C e O2 (Dmmt LTti 2 %£TFtf&$ L < , 
1 %WT#ff*U\, SfCs M n 0©S5Hil LT 

[0038] *»w©«saE»iKftra3!f7x»gKtt, 

J^±©fi)c^©ftilfc*%0i!©1 : f14^M*^*^$(5HT\ N 
i 0, Cr 2 0 3> CoO^©#fe^J. *3<fcLFS03 , A 
S2O3, S b20i^©»&jM££W-f3ci:tf-etSo 
[0039] CO? 5, S0 3 ttfUaSBkLTffl^SBlE 

•a-(±, «7X^©S#i^o. 0 5 %*iiT*tt}iil©8j 

mommmmT'So*), bios'? zmm®m#xfp 

tc^-Sn^SOx tfifiirrSOT. ^it±ff$L<^ 
t> 0 z.<Dtc*b, fi ; 57>tplcm?t& S 0 3 (4 0. 0 5% 
-0. 5%tf#SLV\ 

[0 0 4 0] $/c, -IStCif^Jt LTfflV6tlSA s 
1 O3 , S b- 2 0 3 «^-©S14J: 0 1 %WT*W$ L < , 

[0 0 4 1] S/c, Sfg14©iSv^B 2 03, ZnO, P 2 
0=, PbO^ti, #7XjtP'jp©l^y^g^-r5i: 

[0 0 4 2] Z r O2 tt»»*K:JPF«JT?|gft3bi««fa 
C ©<t 5 *^ 0 B H ^^/f*S^WiJ, liffjg LT««tV 

!W»SnK<l/'»Zr0«O|g 
B a B ^S^ffiT^iE i: 4 ♦) , ^ y F ^ 9 v •> a. ©JglH t 

Tti, 0. 5%fi#ty^i:^§o 

[0043] *«^©»*SK:aB«<oe«*w , r*3!f7 

§c c©«^, xfyu^^7;^-') Afoill© 
HS^s. t ©|^^S(© v y f - y W^TSS c c © 
its 5 0-3 5 0?Q£5Kiaic%t?S¥J3flRltM&i 
^»J^ 80X10'' /KJ-X±*WS L< . J 5tc 8 4 x 
1 0"' /KW±*«aS LVo 

[0 0 4 4] UyXQ&m*. H&iRti?XltmM?& 

misisa-r^^^i o 2 poise©fei4^wr§^s 

tfl 5 5 0 °CJ^Ttf$?$ L< , $6^ 1 5 4 0 °CWT^ 



(6) 

9 

*afifijWRiiaffiWTTf*a c taws l < . s 6t * 

DKOO^ft^WR^JSJB-TifcttfflKffla^ 1 0 5 5 

[oo4 5] ±E*r5x*«*fflv^cfk*5S<b«ra!a:, 

2 0 0~3 0 0°Clc»taf?&L^£-l'*>£gl 10 

rmommm^icmmtn, mmumi.3 5 0-4 6 0 
°c-eo. 5~8i^raftia*nSo -f*yss8Mai!»tt, 

ft. ?E*l£nSo }8lMfii:LTU\ NaNOaig, KN 

0 3 mis £ xf c n 6 ©jg-a-^^ffl ^ 5 n s „ ±121 t^iis 
[oo4 6] mmmmwmmxmmc&^-tiz, * 

[0 0 4 7] C<D7j<^tt"\0**7X^(D^}gffi»^ 1 
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ffifitt, l (ig/cm ! WTtfi?* U\> 
[0 0 4 8] B»1t*^S«ai5S«#ffl35f5XSffi* 

W8mLitm&> mmt>m^.-t^o ccomm^-o^rcm 
x^osi*st*^t-f, i7-*mt§. cos, 

<D g 2 0 0 AST 3 ffi/mm 2 ttTtfff $ t < , 5 5 fc 
[0 0 4 9] 

[0 0 5 0] 
[*1] 



] 

I 

(7) ft ffl¥ 1 1 - 1 1 9 7 4 

11 12 
«1. «-H8E09a>*lJa*5 <k f$1* 









1 


2 


3 


4 




S i O2 


61. 5 


62. 5 


63. 0 


63. 1 




Z r O a 












A I 2 O 3 


16. 3 


16. 3 


16. 3 


16. 3 




L i 2 0 


3. 7 


3. 7 


3. 7 


3. 7 




N a 2 O 


10. 6 


10. 6 


10. 6 


10. 6 




K zO 


0. 6 


0. 3 


0. 4 


0. 4 




M g O 


2. 3 


2. 1 


1. 9 


1. 7 




C a O 


4. 6 


4. 2 


3. 8 


3. 4 




S r O 












B a O 












T i O 2 


0. 02 


0. 02 


0. 02 


0. 02 




F e 2 O 3 


0. 08 


0. 08 


0. 08 


0. 08 




C e O 2 








0. 50 




M n O 
S b 2 O 3 


0. 10 










S O 3 


0. 20 


0. 21 


0. 21 


0. 21 




R 2 O * 


14. 9 


14. 6 


14. 7 


14. 7 




R O * * 


6. 9 


6. 3 


5. 7 


5. 1 






100. 0 


100. 0 


100. 0 


100. 0 




(°C) 


1487 


1500 


1522 


1538 




fESIjS TW (°C) 


1014 


1023 


1039 


1042 




(°C) 


473 


467 


469 


468 




a«a«TL (°o 


990 


969 


1002 


966 




TW-TL (°C) 


24 


54 


37 


54 




x 1 0- 7 CK-') 


91 


90 


90 


91 
















h f 0. 1% 


A 


A 


A 


A 




0. 01% 


O 


O 


O 


O 




1 / Eft it 7K tt 












±»tti« ( A£ g /c m 2 ) 


0. 7 


0. 6 


0. 7 


0. 6 




$^135 c* ( rn) 


60 


62 


62 


58 




J£ £j (kg/mm 2 ) 


14 


16 


13 


18 



* : R*0=L i 2 0 + Na=0 + K*0 
* * : RO = MgO + CaO + SrO + BaO 
O : iffi»0~1i/mm ! , A : MU& 2 ~ 3 |/mm ! , 

x : mfe%l 4 <!ia±/mm 2 



[0 0 5 1] 



[*2] 
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12. &nmma<&m*$*wfti£. 













5 


6 


7 


8 




S i O 2 


64. 2 


61. 9 


67. 3 


68. 4 




Z r O 2 












A 1 3 O 3 


17 2 


1 5. 7 


9. 2 


13. 4 ; 




L i 2O 


4. 1 


4. 3 


2. 1 


2. 8 




N a 2 O 


9. 2 


10. 6 


11. 7 


11.3 




K zO 


0. 4 


1. 2 


0. 7 


0. 2 


a 


M g O 


0. 6 


3. 0 


2. 6 


2. 5 




C a O 


2. 2 


3. 1 


5. 2 


1. 2 




S r O 


1. 0 










B a O 


0. 4 










T i O 2 
F e 2 O 3 
C e O 2 


0. 12 
0. 38 




1.0 




wt% 


M n O 

S b zO 3 












S O 3 


0. 21 


0. 20 


0. 21 


0 21 




R 2 O * 


13. 7 


16. 1 


14. 5 


14. 3 




R O * * 


4. 2 


6. 1 


7. 8 


3. 7 






100. 0 


100. 0 


100. 0 


100. 0 




(°c) 


1521 


1475 


1536 


1548 




f^* ift TW C°C) 


1049 


1009 


1039 


1052 




(°C) 


471 


456 


488 


502 




?S*BSI*tl (°C) 


973 


997 


1022 


1020 




TW— TL (°C) 


76 


12 


17 


32 




JBSBIStt x 1 0 " 7 (K~ 1 ) 


95 


87 


85 


86 
















HFgg 0.1% 


X 


A 


O 


O 




0. 01% 


O 


O 


O 


O 




I X E & IB * tt 












^fStib* < A< g /c m 2 ) 


0. 8 


0. 9 


0. 8 


0. 7 




1&JlM%££ ( iu rn) 


70 


64 


54 


59 




GS^J (kg/mm 2 ) 


21 


15 


1 1 


12 



* : RiO = L i 2 0 + Na*0 + K 2 0 
** :RO = MgO + CaO + SrO + BaO 
O : mm&O ~ 1 @/mm\ A : M % « 2 ~ 3 ® / m m \ 

x : Mm®. 4 mU±/ mm* 



[0 0 5 2] St\ Hffljffl 1 }C-^T»f3 0 $ 1 fc 

1 4 5 0"CT?4B$Hi§ltt 
L, 8«LtfciffiLttlLfco lO^7X^5 0 0WT 
3 0 ftmom L felt. *5<£>«B&SJ D , £££ T'Sft/U 40 

[0 0 5 3] WSJtf^XOtfttfcLT, mffiirSS ( 1 o 
g t) = 2 Ojgjg) , ft£££ (TW: 1 o g T| = 4 <Dfi 

s) , ififii (tl) , ttmamttmmm£<D& 

(TW— TL) *5<fctfgj5 (1 ogt)=l 4. 5<DiBg0 

[0054] jftia«©«itttte^«?i*±tfsii(ift!;s 

[0 0 5 5] jRffliafitt*0«fc5KUTill^Lfeo ISP 50 



#7X*!W¥ I U 2 3 8 0 ftmO^H^jIifiU 10 

1 2 mm, SJ2 0 0 mm, 1 0 mmCfiit*- h 

*U 9 0 0- 1 1 5 0"CO4gEiFrtfc 2B#P^^fL/c 
jFfr&ffiOtHU #^Xrtg|5fc:?i!£Lfc£ii%4 0 

[0056] mfcmt<om&<D&&o#si mm ttm 

1 fcjSf. ±etflS#5;**fl4l6 5mraXrtl2 Om 

a : 2nnUT I J IS B 0601-199 4) L 
TJP20. 6 3 5mm<D«£U COf-f 4 0 °C 
© 0 . 1 %fe«fctf 0 . 0 1 %i@Jt<DH F fc^-fl^ ftfflBU 
IC3#IW»*U *a»»3t*»«ll (2 0 0(g) 

[0 0 5 7] <t*yse.mk<DW&£LX, gffij£#K * 
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MS l «©B81frJ- hV}h4 0%tMMl »© 

mis* u >>a 6 o %©fidffliwatf fc^f5^*aiaiu 

3 8 0"CT?lR$lifl£ftLTffofco ^nSjS*U SffilS^ 

[0 0 5 8] ±ieM^^X^S6 5mm 

T; J I S B 0601-1994) LTJ¥£0. 6 10 
3 5mm©«i:U C©fe^2 Om 1 ©fi!S(* 
£$7j<) i:i:tfclf--;l/gfcAn, 6 0°Cf 1 2 0B# 

77l/#y#(LK Na, K^O : ifcftffi 

±§B j e-©ft6lK^ (Ca, Hg, Sr, Ba, Al, Ti« FeU) : 7^Xv 
Bfttfftffi (I C PS) 

[0059] mmm2~8<t>mmMi trnm^mvu 20 
[0060] ^•fn<D , 0mwzi3^xi>, mwtum& 1 

5 5 0°CJ^T?\ ttHfififi 1 1 0 O^CWFT'&D, ? 

6 »cffifflSSlif^fESiS<fe 0 fiv^5 6 ft 
/Co LfctfiT, Z<Dfi7XMf&VB&, IHM>X 



WfM 3 ? 11-119 7 4 
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[0061] ^*>5aw*<DBakttT* nc*w- 
5iisiiifig/cm ! uyt$m\c\mx^z.t 

[0062] Mi Oi 3^13. 5%lXT : (Dt><DlC-O^T 
tt, HFiijeo. IXtS&ZfO. 0 1 %tfcif{§©fg£ 

&±<tmt>ft%frorc£) Si , a 1 2 chtfcmj;!?^ 
feoto^rtt, h f jijt^ 0 . 1 %T^m\mm%Lft 

[0063] xk.&i±<d <fc o ic Lximvrcmmmm 

[0 0 6 4] If, 0. 0 2%OHFtL<i±5%cDH 

[0 0 6 5] LOiit, Ti*iii:LTC r gBSJS 
tlTCo-Cr-Ta^ fXtl/fi: LTC£, ^ft^* 

ftx^w * y y^-effMurco 

gffiSMMxVx^F^XfcSSU aSHKHl 
£M t <DB&?\ F 7 ttfijfi± L T 

[0 0 6 6] O£80f) -2f, ♦fBEfc^Sna^ 6 8 

[0 0 6 7] 
[S3] 



(10) WH*F 11-119 7 4 

17 18 
S3. =&ht«J<5i|0!iafi£fc * lM#t4 













1 


2 


3 


4 




S i O 2 


61. 


9 


65. 


5 


68 


0 


72. 3 




Z r O 2 


4. 


0 


1. 


0 


6 


0 






A 1 a O □ 


18. 


1 


17. 


0 


13 


0 


\. 4 




L i 2 o 


5. 


0 


5. 


0 


8 


0 






N a a O 


11. 


0 


8. 


5 


5 


0 


13. 1 




K 2O 














0. 7 




M g O 
C a O 
S r O 
B a O 






3. 


0 






4. 1 

8. 1 




T i O 2 
F e a O 3 

C e O 2 














0. 1 




M n O 

S b 2O 3 

S O 3 














0. 2 




R 2 O * 


16. 


0 


13. 


5 


13 


. 0 


13. 8 




RO** 


0. 


0 


3. 


0 


0 


. 0 


12. 2 






100. 


0 


100. 


0 


100 


. 0 


100. 0 




iftlftA <°c) 


1615 


1590 


1510 


1488 




fE^^ TW (°C) 


1089 


1095 


1054 


1047 




(°C) 


480 


482 


483 


500 




;#4i;SJ£TL (°c) 


924 


988 


1086 


1015 




TW— TL (°C) 


165 


107 




32 


32 






100 


92 


93 


88 




at* tenrnmo) mm 


















HFSg 0. 1% 


X 




X 




O 


A 




0. 01% 


X 




X 




O 


O 




i / e m M7Kte 


















( * g /c m 2 ) 


0. 9 


0. 7 


1. 


1 


19. 8 




IE *J Jf 2S £ ( /i m ) 


210 


159 


167 


11.7 




(kg/mm 2 ) 


33 


36 




59 


66 



* : R a O=L i *0 + Na 2 0 + K*0 
* * : RO = MgO + CaO + S r O 4- B a O 
O : ;f fSSftO -1i/mm\ A : Sift 2^3 fi/rnm 2 , 

X : ;II^4iJa±/mm 2 



[0 0 6 8] 



«4] 



(11) #P*S¥l 1-1 19 7 4 

19 20 
84. *ftttffla|gJK£J:tfttt£ 









5 


6 




S i O 2 


55. 2 


68. 7 




Z r O 2 








A t a O 3 


18. 6 


8. 3 




L i zO 


6. 4 


0. 7 




N a 2 O 


10. 0 


16. 7 




K 2 O 


0. 6 




SB 


M g O 


3. 1 


1. 8 




C a O 


6. 1 


3. 8 




S r O 








B a O 








T i O 2 








F e 2 O 3 








C e O 2 








M n O 

S b 20 3 

S O 3 








R 2 O * 


16. 4 


17. 4 




R O * * 


9. 2 


5. 6 






100. 0 


100. 0 




»BA (°C) 


1492 


1 51 2 




f£|g£ TW (°c) 


1021 


1056 




(°C) 


466 


472 




*«a*TL (°C) 


1087 


1048 




TW-TL (°C) 


-66 


8 




x 1 a - 7 ck ') 


93 


98 












H F SI S 0-1% 


X 


O 




0. 01% 


X 


O 
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-£;§ttJM ( m g /c m 2 ) 


1. 8 


2. 7 




fcansia (Mm) 


72 


49 




C&A ( k g/mm 2 ) 


23 


8 



* : R*0 = L i .O+NaiO + K.O 
* * :RO = MgO + CaO + SrO-t-BaO 
O : 1^»0~1 e/mm 2 . A : ft M ft 2 ~ 3 H / m m 2 , 



[0 0 6 9] J£tS0!l 1 ~6t±*#fHI#«Sffl{C#Snft 

H 1 mnmw.1- hUr>A4 0% i:iS3S 1 ttDffiS* u ^ 

i»6 0%O®^iS»Wgtt>{C^7X*SaiU 3 8 0*CT* 
3B*BlfiH*LTfTofc. 

[oo7o] immi&Mmm ! f4, 15 6, 755^ 40 
©^asflii 8fcBKsnfc»re*D, KHusai 6 1 

[0 0 7 1] Jt«0i2 imm$86 2- 1 8 7 1 4 

mommm 1 tBK*nfe»«^*o, isik^t* 1 5 9 

[0 0 7 2] Jfc«0!3«:1$Bl¥5-3 2 4 3 l*f&$B© 50 



[0 0 7 3] Jt^j4tituiaffJlg©V-^-rA^57. 

#5*0tftt*«fctM*>^»^1#tt*ai£ Lfeo ft 
f£U -Y*>^3ftttKK[ 1 fft©581S* U ^AOjgitm^ 
t«r5^*ilj*L4 7 0°CT'3R#fS{£J# Lm-Dtco 4 
^y^SS^OBzkttrX Mc«l*«£ttft(i 2 0^g/ 
c m 2 T'fc t> > *»W<0^Sfifil© 2 0 fl5U±©*tti#fc 

[0 0 7 4] it«09 5tt, ffHfiJtJCit'<«lifiJSWjBf 
^HFift#tftB*1\ ^Ejf#g<DlPl±A^Si«)*Vo S 

[0075] immeii. ttM&micit<imffimtf<& 
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[0 0 7 6] 

[0 0 7 7] ff,t, *!8W©it«ffi»«t*ffl*7XS 



fid 1 ? 11-119 7 4 
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[0 0 7 8] *%WO«^fEfi«i*ffl*7X|| 

-So 



